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in the Claims: 

Please amend claims 1-3, 5, 11, 14-16 and 18. The claims are as follows: 

1 . (Currently Amended) A method of forming an isolation structure, comprising: 

(a) providing a semiconductor substrate; 

(b) forming a buried N-dopcd region in said substrate; 

(c) forming a vertical trench in said substrate, said trench extending into said N-dopcd 

region; 

(d) removing sai d N-dopcd region to form a lateral trench communicating with and 
extending perpendicular to said vertical tronch; and 

(C ) at4east^artially filling said lateral trench with at least one solid insulating material 
|hat does not incl u n> semiconductor mat erial and filling said vertical trench with one or more 
solid! insulating materials final do not include semiconductor materials. 

2. (Currently Amended) £ method of forming an is olation structure elaim-K whefeifrstep 
(e)-eomprises comprising, in the order recited: 

(al providing a semicondu ctor substrate; 

(h) formin g abu "*H N-dopwi region in said substrate; 

(c\ forming a ye rtjsal trcaffj] m gajd, substrate, said trench extending into said N-doped 

region; 

(d\ removing saM NT-doped reg ion to form a lateral trench communicating with and 
^ v tr. |r 1i-rtprppi-pi>.ndicul arto sa id vertical trench; 

[[(i)]] is) partially filling said vertical and lateral trenches with a first insulating material; 
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[[(»]] (h removing said first insulating material from said vertical trench; 
[[(»")]] (fi> »»ins """"cd portions of said lateral trench and refilling said vertical trench 
with said first insulating material; 

[[(iv)]] (hi removing said first insulating material from said vertical trench; and 
[[(v)]J £0 refilling said vertical trench with a second insulating material. 

3. (Currently Amended) The method of claim 2, further including annealing said first insulating 
material in an inert atmosphere after steps i^m £slandj[g) and annealing said first and second 
insulating material in an inert atmosphere after step [[(v)]] (Q. 

4. (Original) The method of claim 2, wherein said first and second insulating materials are 
independently selected from the group consisting of Silizane. TEOS and HDP oxide. 

5. (Currently Amended) The method of claim 2, wherein said first insulating material is spun 
applied in steps [[(i)]] £c) and [[(iii))] £g). 

6. (Original) The method of claim 1 wherein step (c) comprises in the order recited: 

(i) partially filling said vertical and lateral trenches with a first insulating material; and 

(ii) completely filling said vertical and lateral trenches with a second insulating material. 

7. (Original) The method orclaim 6, wherein said first and second insulating materials are 
independently selected from the group consisting of TEOS and HDP oxide. 
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8. (Original) The method of claim 1, further comprising: 

before step (c), forming an insulating liner on all exposed surfaces of said vertical and 

lateral trenches. 

9. (Original) The method of claim 1, further comprising: 

before step (b), forming an epitaxial silicon layer on said substrate. 

10. (Original) The method of claim 1, wherein said substrate is intrinsic or P-doped to a 
maximum concentration of 1E17 atm/cm 3 and said buried N-doped region are formed by ion 
implantation of an N-type dopant ion with a dose of 1 El 4 to lE16atm/cm 2 . 

11. (Currently Amended) The method of claim 1, wherein said buried N-doped region [[are]] is 
formed by ion implantation of arsenic, phosphorous or antimony or combinations thereof. 

12. (Original) The method of claim 1, wherein steps (c) and (d) are independently performed 
using one or more plasma etch processes. 

13. (Original) The method claim 1, further comprising: 

forming an N-well or a P-well region in said substrate, said N-well or P-well partially 

bounded by said lateral trench; and 

respectively forming the source and drain of anNFET or aPFET in said Newell or said 

P-wcll. 
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14. (Currently Amended) A method of forming an isolation structure, comprising: 

(a) forming a first patterned masking layer on a semiconductor substrate, whereby a 
portion of said substrate is exposed through an opening in said first masking layer; 

(b) implanting ions into the exposed portion of said substrale thereby forming a buried N- 

doped region in said substrale; 

(c) removing said first patterned masking layer and forming a second patterned masking 
layer on said substrate, an opening in said second patterned masking layer aligning over a less 
than wholo portion of said buried N-doped region; 

(d) etching a vertical trench in said substrate through said opening in said second 
patterned masking layer, said trench extending into said N^doped region; 

(c) laterally etching said N-dopcd region to form a lateral trench communicating with and 
extending perpendicular lo said vertical trench; and 

(f) at4e«st-partiaUy filling said lateral trench with at least one solid insulating material 
tl^ doe s pot iflffjud s ssmjgfindustoi material and filling said vertical trench with one or more 
solid insulating materials jhat do not include semiconductor materials . 

15. (Currently Amended) The A method of «kh*44 fpnning an isolation structure, whewMep 
(^-eon-iprises comprising , i n the order recited : 

f a ) forming a firs j r" d maskjog 1*ver on a semiconductor substrate, whereby 

m ^ ofjaid s ubstrate js ^vnoscd throu g h fi n opening in said first masking lay er; 

OA imp^ O iin g ions into the ge g psed portion of said substrate thereby foqmpg a buried N- 
doped rgfijon in said substra te; 
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(c^ removing said first patterned masking la y er and forming a second patterned masking 
te ap said atete ™ ™ e " Sn g in sai ^ ™ cnnA nattcme(1 ™ skinp 1aver a1iR"ing over a less 
than whole portion of said buried N-doned region; 

(rQ rtdiinr- n vfrl— 1 jrgnch, jp gald g"^™tc through said opening in said second 
pnrtc med masking 1m,Tr, sajd trench ~'™Hin ff into said N-doned region; 

(r. ) | ^ ft r?illv etching said N-dooed region to form a latera l trench c ommunicating wjlh and 
extcn H"it> p^rppnfliriiilar to said vertical trench; 

[[(>))] £Q partially filling said vertical and lateral trenches with a first insulating material; 

[[('»)]] £g} removing said first insulating material from said vertical trench; 

[[(Hi)]] (hi filling unfilled portions of said lateral trench and refilling said vertical trench 
with said first insulating material; 

[l(tv)l] {il removing said first insulating material from said vertical trench; and 

[[(v)]] Jj) refilling said vertical trench with a second insulating material. 

16. (Currently Amended) The method of claim 15, further including annealing said first 
insulating material in an inert atmosphere alter steps ([(i)]] {£> and [[(iii)}] ifa) and annealing said 
first and said second insulating material in an inert atmosphere after step [[(v)]] £j). 

17. (Original) The method of claim 15, wherein said first and second insulating material aro 
independently selected from the group consisting of Spin-On-Glass, TEOS and HDP oxide, 

18. (Currently Amended) The method of claim 15, wherein said first insulating material is spun 
applied in steps [[(i)]] (h and [[(iii)]] (hi- 
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1 9. (Original) The method of claim 14 wherein step (f) comprises in the order recited: 

(i) partially Tilling said vertical and lateral trenches with a first insulating material; and 

(ii) completely filling said vertical and lateral trenches with a second insulating material. 

20. (Original) The method of claim 19, wherein said first and second insulating materials are 
independently selected from the group consisting of TEOS and HDP oxide. 

21 . (Original) The method of claim 14, further comprising: 

before step (f), forming an insulating liner on all exposed surfaces of said vertical and 

lateral trenches. 

22. (Original) The method of claim 14, further comprising: 

before step (b) s forming an epitaxial silicon layer on said substrate. 

23. (Original) The method of claim 14, wherein said substrate is intrinsic or P-dopcd to a 
maximum concentration of 1E17 atm/ein 3 and said buried N-doped region are formed by ion 

plantation of au N-type dopant ion with a dose of 1E14 to 1E16 aim/cm 2 . 



24. (Original) The method of claim 14, wherein said buried N-dopod region is formed by ion 
implantation of arsenic or phosphorous. 
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25. (Original) The method of claim 14, wherein steps (c) and (d) are independently performed 
using one or more plasma elch processes. 

26. (Original) The method claim 14, further comprising: 

forming an N-well or a P-well region in said substrate, said N-well or P-well partially 

bounded by said lateral trench; and 

respectively forming the source and drain of an NFET or a PFET in said N-wcll or said 

P-well. 

27. (Withdrawn) A semiconductor device comprising: 

a semiconductor substrate having a top surface; 

a first region of said substrate having a first N-well, a first P-wcll or both a first N-well 
and a first P-wcll extending into said semiconductor substrate from said top surface and bounded 
in a direction perpendicular to said top surface by a first vertical trench isolation extending 
perpendicular to said top surface, the source and drain of a first NFET, a first PFET or both a 
first NFET and a first PFET formed respectively in said first P-well or said first N-well of said 
first region; and 

a second region of said substrate having a second N-well, a second P-well or both a 
second N-well and a second P-well, a lateral trench isolation extending laterally in a direction 
parallel to said top surface into said second N-well, said second P-well or both said second N- 
well and said second P-well from a second vertical trench isolation, said second vertical trench 
isolation extending perpendicular to said top surface, the source and drain of a second NFET, a 
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second PFET or both a second NFET and a second PFET formed respectively in said second P- 
well or said second N-well of said second region. 

28. (Withdrawn) The semiconductor device of claim 27, wherein a vertical edge of said lateral 
trench isolation is aligned to an outer edge of a spacer formed on a sidewall of a gate electrode of 
said second NFET or second PFET, aligned to said sidewall of said gate electrode, aligned 
between said outer edge of said spacer and said sidewall of said gate or aligned between two 
opposite sides of said gale electrode. 

29. (Withdrawn) The semiconductor device of claim 27, wherein said source and drain of said 
second NFET or second PFET arc in contact with an upper lateral surface of said lateral trench 
isolation. 

30. (Withdrawn) The semiconductor device of claim 27 further including a buried oxide layer in 
said substrate. 
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